size [9, 10] or to select a single harmonic from a high har-23 monic spectrum [11] . All XUV optical components are 24 demanding to manufacture.
25
We introduce a weak control beam to gently modify Perturbative control of the high harmonic wavefront 36 can be analyzed using the semi-classical model of high 37 harmonic generation [1, 15] . In this model, each har- ters are determined by the driving field E d = E cos(ω d t).
42
When a perturbative field E p = ∆E cos(ω p t + φ) is ap- shows details in the nonlinear gas medium. In the case illustrated in the figure (converging perturbing field with R < 0), high harmonics are generated in the red circle area, covering the bottom part of the multi-ring zone plate pattern which is constructed by interference between the loosely focused 800 nm driving and tightly focused 400 nm perturbing beams. The m = 1 components of harmonics converge to the zone plate real foci, and the m = −1 components diverge from virtual foci. The SWORD (Spectral Wavefront Optical Reconstruction by Diffraction) slit is used for measuring onedimensional (y) lineout of the XUV wavefront [21] .
due to the perturbative field is given by [15] 46 
where m is an integer and J m is the m-th order Bessel weaker). We begin by using our spectrometer for a direct, fully characterized (Fig. 3a for H22 ). It can be projected 202 everywhere in space.
203
We reconstruct the even harmonics field distribution 
235
The m = −1 virtual focus is closer to the gas medium The focal spot sizes also decrease as |R| decreases 250 (Fig. 4b) focus.
266
In Figure 4c we show results of a simulation for a larger 
270
The simulation shows that the H22 focal spot size shrinks 271 from 10 to 2.9 µm (Fig. 4b) . The peak intensity enhance- 
